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( $z$ ) $x$












\eta (x, y) $x$ $(\theta)$ $(\theta)$









$y$ Fl(\mbox{\boldmath $\theta$}). $F_{1}(\theta^{*})$
(\mbox{\boldmath $\theta$}) $F_{1}(\theta^{*})(\theta\neq\theta^{*})$










$\phi=Ux+\phi_{I}(x, y, z)e^{i\omega t}+\phi_{s}(x, y, z)+\phi_{r}(x, y, z)e^{i\omega t}$ (9)
$\phi_{I}=\exp(\nu_{0}z-i\nu_{0}x)$ (10)
$\phi_{s\text{ }}$ \phi r
$\omega$ ( ) $\nu_{0}$
\epsilon
\omega $=O(\epsilon^{-1/2}),$ $U=O(1)$
$\phi_{r}$ outer domain $(x=O(1), y=O(1))$ (
)
$(i \omega+U\frac{\partial}{\partial x})^{2}\phi_{r}+g\frac{\partial\phi_{r}}{\partial z}=0$ on $z=0$ (11)
Outer solution $\phi_{r}$ \mbox{\boldmath $\sigma$}(x)el\omega t
\phi r $x$ $\sigma(x)$











(12) 1 2 divergent waves (
) $3$ $4$ transverse waves (
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$n_{1}=O(\epsilon^{1/2})$ , $n_{2,3}=O(1)$ (14)
nl,2,3 x, y, z
($\zeta_{0}\partial/\partial z=O(1),$ $\zeta_{0}$ : ) $\phi_{r}$ $z=0$
(13)
(13) inner solution
$\frac{\partial^{2}\phi_{r}}{\partial y^{2}}+\frac{\partial^{2}\phi_{r}}{\partial z^{2}}=0$ (15)
(11)
61
Inner solution $\phi_{r}$ \mbox{\boldmath $\psi$}r
$\psi_{r}(x, y, z)=e^{i(\omega/U)x}\phi_{r}(x, y, z)$ (16)
$U^{2} \frac{\partial^{2}\psi_{r}}{\partial x^{2}}+g\frac{\partial\psi_{r}}{\partial z}=0$ on $z=0$ (17)
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$\phi_{r}$ $-\sqrt[\backslash ]{}$ radiation condition
$\phi_{r}(P)=-\int\int_{S_{H}}[\frac{\partial\phi_{r}(Q)}{\partial n}-\phi_{r}(Q)\frac{\partial}{\partial n}]G(P, Q)dS$
(21)
$- \frac{1}{4\pi K_{0}}\int_{C_{H}}[\frac{\partial\phi_{r}(Q)}{\partial x}-\phi_{r}(Q)\frac{\partial}{\partial x’}-\frac{2i\omega}{U}]G(P, Q)dS$
SH CH
$G(P, Q)$ (11) R.C.
$P=(x, y, z)$ $Q=(x’, y’, z’)$ field and source points
$G(P, Q)$ 3)
$G(x, y, z;x’, y’, z’)= \frac{1}{4\pi}(\frac{1}{r}-\frac{1}{r})-\frac{i}{2\pi}K_{0}T(X, Y, Z)$ (22)
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